. None of the genotypes showed complete resistance to cercospora leaf spot (CLS) however 17 genotypes were rated as moderate tolerant and 15 as moderately susceptible.
INTRODUCTION
Mung bean (Vigna radiata L. Wilczek) also known as green bean, choroko, mung, mash bean, munggo, green gram and golden gram is one of the most important legume crops of India. It is one of the important crops well suited to dry areas and mainly to irrigated conditions and is cultivated traditionally by small landholders throughout tropical, subtropical and temperate zones of Asia including India, Pakistan, Bangladesh, Sri Lanka, Nepal, Thailand, China, Korea and Japan. Since, it has a short maturity span (60 to 75 days) it is grown under various cropping systems. Hence, contributing to the increase of the small land holder's income and improve the soil conditions as well (Fernandez and Shanmungasundarm, 1988) . However, low productivity is the major constraint for large scale production of this crop. In mung bean, architectural, phenological and yield components are collectively influencing seed yield. The relationships between yield and yield contributing traits on one hand and among themselves on the other hand could be measured by correlation coefficient. The knowledge of this relationship helps to identify traits on which selection can be based for the improvement of yield. Grain yield, being a polygenic complex trait and sensitive to environmental variations, is multiplicative end product of many factors. There are also several component characters of yield. Therefore, for an effective selection for higher yields, a thorough understanding of yield contributing characters and a correlation study *Corresponding author. E-mail: razvi7hassan@gmail.com involving these characters and yield is necessary. It is also necessary to examine whether the effects of different components of yield and other traits on yield are direct or indirect and to what extent. Under such circumstances the path coefficient analysis provides an effective mean of finding direct and indirect causes of an association. Therefore the present investigation was undertaken to study the inter-relationship among yield and its contributions in mung bean.
MATERIAL AND METHODS
An experiment was carried out at experiential farm of Division of Plant Breeding and Genetics, SUAST-K Shalimar Srinagar. 35 genotypes of mung bean including Shalimar mung-1 as check were evaluated in a randomized complete block design (RBD) with 3 replications during kharif 2011. Each experimental plot comprised two rows each of 3 m length, with 30 and 10 cm inter-and intra row spacing. Recommended agronomic package of practices were followed to raise a healthy crop. Observations were recorded on eleven morpho-agronomic, yield and quality traits viz., days to 50% flowering, Number of clustersplant -1 , Number of primary branches plant -1 ,Number of pods plant -1 , Pod length (cm), days to 80% maturity, plant height (cm), number of seeds pod -1 , 100-seed weight (g), Seed yield plant -1 (g) and protein content (%). Ten competitive representative plants were selected at random from each experimental plot in each replication and tagged for recording the observations. The genotypic and phenotypic correlation coefficients were estimated by the methodology advocated by AlJibouri et al. (1958) and direct and indirect effects were obtained according to the procedure proposed by Dewey and Lu (1959) .
Reaction to cercospora leaf spot
Thirty five genotypes of mung bean procured from dry land (Karewa) Agriculture Research Station, Budgam, were laid in RBD with 03 replication having inter-row and inter-plant spacing of 30 × 10 cm, respectively. One local susceptible cultivar included in the screening programme was also sown around the experimental blocks to ensure presence of abundant and uniform inoculum in the field. Five leaves were collected at pod physiological maturity stage from each of the ten randomly selected mung bean plants from each replication for assessing disease reaction. In all 150 leaves of each genotype were assessed for percent disease incidence and intensity.
Percent disease incidence was calculated as under:
Per cent disease intensity was calculated by adopting Ahmad and Ahmad (2000) scale with slight modification and leaves grouped into six categories where 0= No infection, 1= one spot to 20% diseased area, 2 = 21 to 40% diseased area, 3= 41 to 60% diseased area, 4 = 60 to 75 % diseased area and 5 = above 75 % diseased area. Percent disease intensity was calculated by using the formula:
Where: n = number of leaves in a category v = category value N = total number of leaves G = maximum rating (scale)
The genotypes were categorized into five different reaction groups on the basis of percent disease intensity on leaves as per the scale given by Sindhan et al. (1999) as show in Table 1 .
RESULTS AND DISCUSSION

Analysis of variance and association among traits
The analysis of variance revealed highly significant differences for all characters under study among the 35 genotypes, indicating the presence of sufficient variability in the material tested (Table 1) . Perusal of Table 2 revealed that days taken to 50% flowering exhibited significant and positive correlation with days to 80% maturity at both genotypic and phenotypic levels suggesting that number of days to flowering can be used as a criterion for selecting genotypes with short life span by selecting for fewer number of days to flowering (Vir and Gupta, 2002) . Days to 80% maturity revealed significant and negative correlation with number of seeds pod -1 and protein content at both the levels. Number of clusters plant , number of seeds pod -1 and seed yield plant -1 but was significant and negatively correlated with 100-seed weight These reports were in agreement with the earlier reports in mung bean (Vikas et al., 1999; Afiah and Muhammad, 2000; Rajan et al., 2000 and Kumar et al., 2004) . Number of primary branches plant , and seed yield plant -1 at both the levels but it was significant and negatively correlated with 100-seed weight. Number of pods plant -1 exhibited positive and significant correlation with number of seeds pod -1 and seed yield plant -1 at both the levels while it was significant and negatively correlated with 100-seed weight at both genotypic and phenotypic levels. Similar results were observed in mung bean by Upendra et al. (2005) , Wani et al. (2007) and Rahim et al. (2010) . Pod length had significant and positive correlation with number of seeds pod -1 ,100 seed weight and seed yield plant -1 at both the levels but significant and negatively correlated with plant height. Number of seeds pod , pod length and seed yield plant -1 but negative and significant correlation with days to 80% maturity at both levels. 100-seed weight is significant and positively correlated with pod length at both the levels but negatively correlated with number of clusters plant , pod length and number of seed pod -1 had also been reported by Kumar et al. (2004) , Rao et al. (2006) , Wani et al. (2007) , Hakim (2008) and Rahim et al. (2010) . Protein content did not reveal any significant correlation with the important economic character that is, seed yield plant -1
. Similar trend was found with other traits except negative and significant association with days to 80% maturity. The correlations at the phenotypic level were similar in direction though lower in magnitude as compared to genotypic correlations. Higher magnitude of genotypic correlation coefficients among different characters in mung bean has also been reported by Rao et al. (2006) , Wani et al. (2007) and Hakim (2008) . Higher magnitude of genotypic correlation helps in selection of genetically controlled characters and gives a better response for seed yield improvement that would be expected on the basis of phenotypic associations alone (Robinson, 1966) . Johnson et al. (1955) proposed that besides genotypic and phenotypic variances, estimation of genotypic and phenotypic correlations are also important for the improvement of a trait as these parameters provides an understanding of relationship between different traits. Newell and Eberhart (1961) observed that when two characters are showing negative association at both phenotypic and genotypic levels, simultaneously selection for the improvement of these characters becomes difficult and accordingly a judicious breeding programme need to be drawn up. Adams (1967) reported that negative association between developing traits may arise from the development of one character at the cost of the suppression of the other, because of competition for common resources for development of a plant and its component traits.
Cause and effect relationship (path coefficient analysis)
Seed yield is a polygenic trait hence direct selection for this character may often be misleading. The components that determine the yield are the best indices for selection. Therefore, knowledge of the association between important yield attributes and seed yield may help the breeder to identify suitable donors for any successful breeding programme. Path analysis can provide an effective means of partitioning the correlation coefficient into direct and indirect effects.
Considering the direct effect of each character on seed yield, (Table 3) effects of number of clusters plant -1 via number of pods plant -1 (0.30) was high and positive followed by number of primary branches plant -1 (0.13), while it was high and negative via 100-seed weight. Number of primary branches plant -1 had the highest positive in direct effect via number of pods plant -1 (0.31) followed by number of seeds pod -1 (0.27). Number of pods plant -1 showed high and positive direct effect on seed yield via. Number of seeds pod -1 (0.31) followed by number of primary branches plant -1 (0.16). Indirect effect of pod length on seed yield was positive and high plant height and pods plant -1 . Plant height had significant and positive correlation with 100-seed weight but significant and negative correlation with pod length. Positive and significant association has been reported in mung bean for plant height with 100-seed weight. Seed yield plant -1 was via number of seeds pod -1 (0.21) followed by 100-seed weight (0.17). 100-seed weight showed negative indirect effects on seed yield via all the traits except pod length (0.03) and number of seeds pod -1 (0.03). Reddy et al. (1994) observed that number of pods plant -1 , number of pods cluster -1 and number of seeds pod -1 had strong positive direct effect on seed yield. Byregoda et al. (1997) and Gill et al. (2000) reported high direct effect of number of pods plant . It may therefore be argued that if other characters are held constant, an increase in these characters which are showing positive and direct effect with seed yield individually would be reflected in increased seed yield.
Disease response
Thirty five genotypes assessed for the occurrence of Cercospora leaf spot disease under natural conditions were arbitrarily categorized into different reaction groups on the basis of percent disease intensity. The data collected on differential response (Tables 4 and 5) revealed that none of the genotypes exhibited tolerant reaction to the pathogen. The genotypes were either moderately tolerant or susceptible to pathogen infection to varying extents. There existed a significant difference in disease intensity among different genotypes which ranged between 5.2 to 32.5% ( 
